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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermosetting resin having excellent electrical 
properties and toughness of PPE (polyphenylene ether) and improved compatibility with other 
resins and moldability and to widen the application field to various uses including electronic 
use. 

SOLUTION: The thermosetting resin having high activity and holding the excellent electrical 
properties and toughness of PPE is produced by converting both terminals of a bifunctional 
PPE oligomer having a biphenyl nucleus into thermosetting functional groups. 
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i(2) 003-1 53340 (P2003-1 55340A) 



immmm] 



Rl "^''•■^^^"'^ ^O-X-O-j 



-Rl 



(1) 



O 

-Rl= -C=N _cii— c-CHj -CHj— C=CH, 

H H 



-^-o-x-o-j- 



U4>, -(0-X-0)-a)BiSje(2)T'^$iX, R2,R3.R4.R8,R 
R6,R7ti. m-tfzim^j:'oXi,i:<. *«iS^. ^nd 




(2) 



-x-o-j- 



(5) 

[a3J«3 ] -(Y-0)-*i«ji^(6)T'S^$ttSfl|jtSr^-r 
l.tS*3S2lBKOS'i®^l:ttSS)il. 

[0001] 



i>hh. a,Wi, ^-^<ttv^■f^^*^:^r*5ot-'5^v^, o 

(i««Ja2] -(0-X-0)-*<fliji^(4)T'5^§*l. -(Y-0)- 
fH. CH, \ 




(6) 

[0002] 

immwj] «^ • m'?'m<^mMzi.i. {mtt^<^ 
i^mitizm ^^mm(^:^^)\^vm mm<r)fzMz . b# 

mfzMzi6ify^x^i,Utix^. iix<5,oSSfc*f 
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10 0 0 3] ffljSttiS#<0;t4?>fc{i. ffiJSfl^Ji: LTfl& 
h ffili|c7)jg(HIPN«jg{tcOl^ (#gS¥ll-21452^) 

S-t*-S*ffi(!|tm^-291148^), *)I.VHi2«<^7x/ 

1747)^*^tt^>^^•rv^|,, V^-mtitf^JJ-^^fr^^U. 
< immm^^ U rf ;l S ; i: 

[00041 
[0005] 

mwmmhti^<r>^'m im^mm\t. ppeco® 

\i^m.^^mAmM^m,z^-th d t -c. a >i 
[0006] mmt. 7 X y -;HS<7)ig-fi:;!/ .y r u y 

m.-^K%^z-mt^iix\^fz2,m'nm^^z-ukx. 3 



!(3) 003-1 55340 ( P 2 0 0 3- 1 5 5 3 4 0 A) 

^m{mmm>-\52mwti:^ixx\^hi^. 3mzw^ 

« 1 02, 3. 6- h U > f-;1^7 X y -)Vim\'^tzmC^ 7 

^\^7)VA y ^PrX'^^mz^^'^ ozt h 

(!HflS2001-319064-^), ttz. #ia2001-l%5e9-ttCS^L 
fziioiz. Ufla^RJKJtfcv^Tli, 2fiiii<7)7xy-;i' 

i,z±m3,irhV ^^)Vy 3^ J-lVt^ih>n(=ixtzV^- 
;U Iffico 7 X y -/l^h LT 2, 6- >-';■< f-;k7 X / 

aj> 1) »< Hi . 2. 3 . 6- h y y X y s v ^ 
tt. 2,6-i;';><f-;W7xy-;i'i:2,3.6-by^^;i^7xy 

c<07xy-;i'*»/?,^$til>|a?SHkttco^«c 

X^K^v-ft:, 7^))VW)^Zii\^X\,t. y 
S. -r^ri^*,, 312<?)a^Sto:i^*>-, *l&BStcto-C 

[0007] *^BJc04'ra<!|5T'$)l.2lrt|PPE(7):ty ^-7 
Tiaw«jt:S:(7) tc:^-r«=5:«jt&* t , -(0 
-X-0)-*ifit3i^(2)TS^$it. -(Y-0)-tiffijS^(3)T 

%m^tiimm.<r)im. tfz^mm.(2)x-m^^tih 
'3m\:j±<r)immyyMzmnLfzii<7)X'hh. ^ 

R2.R3.R4.R8.R9.R10,R11«. m-ttl\iiWj:'>Xi> 
;tti7x-;l/at:-J>S, R5,R6.R7,R12.R13{i:, m-ttz 

^i'^^<fctv'>-fii*^:Sr*io-e^v\ o~300iossc$:^ 

LtfcO. R2,R3.R4.R8.R9.R10.Rll*i*#JK^T'^V^,I 

tlfi'mi7)m<n:^^)^'7-wx'ht. ff*L<fi. -{0 

-X-0)-*J«jtse(4)c^3l'5 . R2.R3,R4.R7.R8.R9*Jy ^/P 
R5.R6*^'*5ilK^-C$)0, -(Y-0)-*%10,Rll,R12*i 

y i-)vm. mt^ymm^X'hhm^ (5) t-^^ns* 

34S>.2.VHi. R10,Rll*iyf-;PS, R12,R13*^'7i<«S^r 

jisC(6) yvMzmi^ Ltzmmi^h ^tifm. 

[^4] 



1 
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U4) 003-1 55340 (P2003-1 55340A) 



(7) 




R2 R4 R6 R8 




R3 R3 R7 R9 

(3) 



(2) 



[0008] *l6BS^*ra<*-eS>l.2f«|PPE7j- y :fv- 
«jt5t{8)T'^$iiS2fi07iy-;Pi:, m 

K2 R4 R6 R8 




O-H 



H-O 



[0 0 091 ZZX\ ffi}i5t:(8)<?)2fic07xy-/l'fc 
ti, R2.R3,R4.R8.R9ti. |5l-|i7t:(iM^:-^T ti: < . A 

-limX'hh. R5,R6,R7t±, |Bl-^fc(i^^ott J: 

^fl^Mttiiiy x-fl^X'Si*) . R2,R3,R4,R8,R9***^ 

M=?-X'Kc\'^zkt^'jm<^2M(r)y X y-jiX'^'o . 2.3, 

3',5,5'-^>-^><^;l^(l,l'-t'7x:^7U)-4,4'-i^'3f- 
;K 2,2',3,3'5.5'-^df-9->^;i^a.i'-t'7x-;i^)- 

m.Rmm-tfzim^j:'^x t> j: < . j^ayym^Ft 
tzi.immmaTcoTfi'^fi^tfciiiyx-ti'mx'h 

R12,R13ti|BI-^:t{i;S^r-5Tt.J:<. tK^II^, 
'\'0'!fymFf-tt^l<il^m>i:XT<r>T)V^)i'mtt::[i.y 

x-)vm-chh, mz. 2.6ffi{ca^a^fl-r&t<35# 

?4-C1i:2,6->''^f-/l^7xy-;K 2,3,6- MJ^f-;t^7x 
y-;i^*sj:< . mmTii2,6-i^j*^)i'y xy-)Ut2.3, 
6- m; y ^;U7 X y-zL-A^'J: 
[0011] K-fb<?)^rffitcov^-c«ffiSK^;>yx*i)V^ 

[0012] K5ii;<rx*^i,Hi. ^i:m\^xm\m^ 

iti>^<nfmi:.LXit. CuCU CuBr, Cu2S04, CuCl 



[-ft 5] 

RI2 RIO 

(8) (9) 



R13 



Rll 



2. CuBr2. CuS04. CuI^<7)ffllg^C0-a^7t(iZaiy± 

y>->rsy. (7xx;^xf-;p) r^y. '^y 

x;I/X^;UT5y. N-n-:/^;Pi;;^f';^T$ y. N,N'- 
>'Hert-7'f-;Px^uy>-'7^y. ^/C^nnyx^/P 
xf';u)rsy. i-^f-yursy - 4 -^^yf-y. 
u^'y. ^^;^eyyy. 4->?;<f'/^r$y eui^y. 
tx u S/'y ^Sr-as fz\.izmx±.(^T s y *sflfffl 

[0013] EjE^liSEfc LTl±. h/Pxy. ^y-if y. 
^S/Vy^c7)^#^^^bJc«»J§ffl. xf-ixy^D^>f 

(i. x^^y^-yi., rnyNV- 

;k ;^f";prnfcvyv:/y3-;K xxf^i^y/yn 

ntf;PrDb:uy^yrj-;i/^AW<?>ix. ^hy^^gl 
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!(5) 003-1 55340 ( P 2 0 0 3- 1 5 5 3 4 0 A) 



[0014] RfSSaico^^Tii, mziMM^ix^j:^^ 

[0015] *^Bmfi«-fbi4PPEiO>fU -d-^-Mi. 
(.2)T^s^tl. R2.R3.R4,R8.R9«, |iI-*)tJiM=S:-5T 



m^O)X'nm^iiiimicomm. ttzimmMs)x 

X^hh. RlO.RlUi, n-'t.tt\,tWj:'>X\>i.<. 
;^aT'^>l). Rl2.RBti. n~tf::im^j:-}XijX<, 

mttdiy:L-/i'mx'ht. zii. mma±(7)^m 

t>»/^-m*»-^r**Of ^(-V 0~300(?DSS:5r^-r. c.d 

lite] 



-Y -O- 



Jb 



-Rl 



Jd 



(1) 



-Rl« 



-C=N 



CH,— C-CH, -CH— C=CH, 



R2 R4 R6 R8 



— ^-x-o-j— 




R3 R5 R/ R9 




(2) 



/ R12 RIO 



^ R13 Rll 

[0016] zmzii. mmm^&JLTmmm^^:t^T 

t>J:v^*«^^fc<it*fC#l.. ^JS^-rSi. -(-CH2 

-)-, -(CH2-CH2-)-, -(-CH2-Ar-fl-)-:5:t'TS)-g.*\ .1 

a)X'7p^ti?>'pmmzm.mm\tth:)jm^. s^*^ 

Zix(:>i>zm^^tilZbi,i^\>\ 

[0017] OToijiBBw. fi!iLh. »i>mmmx'h 
mm^{7) x'yp^tii '^m¥*^i^<^m^w^z':>\^x . 

i04>S*l;:ti, ±acoffiji^(7)T-^$^i.S2WPEO 

RiEJSlcjtfg Lfc^Ot' hX'tm^^lZt t^X'^ h . 
[00 18] *^BScOi^rt~h*c^S!3§*afc-P^^T 

[00 1 9] hU^f-zPTSy, h'Jx 



(3) 



eu >''y^rif<^3RT s Visits, h u '^A. 

y A . mmS& h U i:'*«f^^W=3r t cot'* 0 . 

[0 0 20] RJSJtIKi: ttti, h;l/X>, dfi^^y, 
^'nD*;Pi.. ig^t^f-l^y, 0iS-fb«fg. :?Dn'<y 
•fe>, xho-^y-fe-y, ^iho^^'y, T^hy, ;.<■?- 

^i:'*^ft«W=5rt.OX'J>'9. :.iXh\,z^^ixh{>ff)X' 

[ 0 0 2 1 ] R/55igJS(±, ^nDvTySrfflV^I,:®^^ 
-30'ct+iyc(}|t^)(oraT1f 3 .r tv\ 

[ 0 0 2 2 ] *^Bjtfr)X,+f=SE->-#:coijjt^rffifcO 

i.2irfl®-C5i5«fc7 X j-ivmmk^^hit-m 

^xt^nDhKijy^OAnyyft^'U>->'';Pi:, ig 
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[0023] ig« i: iXii. *Mk^MJ ^kitiC 
A. mmi- h y A^ h'^^ft^^rt cot* O . ^it 

[0024] raiBiaeti. -i(rc t no-cco^t^^ fc 
[ 0 0 2 5 ] <xic> *^Bfl«or 'J;^^*cosslJi^ra^co^,^ 

[0026] ffiM^iiMiEi: Lt h U x^;l.r 5 
^^^^ '<l>'>'';Phy-n-7"^yUT>-t:^'>A:?o 

v\ 

[0027] ^mt LXii. ym-iti- V-V^M,. TjiWOt 

A, a^KtMJ-^A^t^'ft^fiti^rtcot'aiOs Zti 
[0028] KliBiasti, -lo-cfc mx:<DmTnd z t 

[0029] :^mc0^itmEff)^ U ::f^-mi. 
fficoil^wrflg>5r^t-^i, L< tiji!l!S8&S^L7tffllllfflfi!t 

[0030] ^a<7):ft^*5-r^x3iffl^ 

iD-J> I. V Hi:p-7 X y h'X xT^^- h , 1, 3 , 5- x 
r^^-hO'-fe'y. 4,4•-^/'i'T-^-^h'7x-;K 3. 
3" . 5. 5'-x b 7^ f--'|/-4, 4' -i^'^T-^- h h*7 X -;k 
2.3,3^5.5'-^y:5'^^;^-4,4■-i-'i^T:^-^h'7x- 
/l-. 2, 2" 3, 3' , 5, 5'-'^^-i-^ ■f;l/-4, 4' -i^VT-t- b t' 
yx-)U, h•X(4-i^r-^-^7x::.;^)^:S'y. l-(2, 
3, 5- h U ^ ^;P-4-j^7-^- N 7 X -;P)-l-(3, f- 
;U-4- v7"^_ h 7 x:^;l/);< y . t*;^ (2,3. 5- h U > 
•f-;P-4->-VT-f- h 7 X > y . 1, 1- t'X (4-x 
r-f- b 7 X -;l/)X^ y . l-{2, 3,5- m; ^ f-;W-4-x 
r-f- b 7 X -;l/)-l-(3. 5->'*;<-?';l/-4-y-r-^~ b 7 x 



!(6) 003-1 55340 (P2003-1 55340A) 

:::/Wx^'y, l,l-t';^(2.3,5-h y;><f-/l-4-vvr-^- 
-h7x-;l/)X^'y. 2.2-b';?,(4-xr-f-h7x- 
;P)7'DyN-y, 2-(2,3,5-h'J^^yP-4-i^7-^— h7x 
:::;l^)-2-(3, ^)l-i-i^Ti— h 7 x:i;1^)7'oa* 
y . 2.2-h*X (2. 3, 5- h y f-/U-4-i/'i^r-t- h 7 x:i 
;l/)Tnn-y, t'X(4->•T•^-^7x-/^)x-T/^, 
t'X(4-^✓7-^- h 7 x-;P);^;U*y . h';^ (4-vr-f 
-hys^-Mxjuy ^ 4,4'->'Vr-t-h<yv'7 
xyy. hyx(4-v-T-t-h7x:^/w)^^'yco«^. 

i^T-f- h « SrJto^«^*^efi!»^ LT V > 1. 1'7 X / 

tOTL-^fyv-, fcj:y^7xy-;k o-9VV-ivm 
07 X *;^Ar;^r h H«oRji;t^ft-C'*>s 

y -1<7 y ^TO*^^>i^«$itl> i^T^— b»^!-^y .K^ 

[003 1] Jiac^>'ryi!xxx;Hb^ttc7)7"u-;K'y 
•?>I^W«gttvryi?x;?.T;Ht:-^!t^{i:, i^7^^ 

-h^E.m.^ii->x h UT'jymm^^v^'^^Hc. 

■th. :i<r)^X\ 200~6000(7)i)-^*ftAi7*V;t<'y V- 
i:L-Cffli'^'^>tl|.. icTjT-p-'Kyv-ti, iaco^ftg 
tt5^Tyl!x;^x;Hfc-^^/^-*. ff«it?, WSk. 

XWj: mm : :^ F y ^M.T)Vziy- h . W-'EMT 
S yWj:}^<r>im : mii- h V -^A^Srh'co^ffi^t'SrM 
mbtXM^^-tlZi:l<zX<oni^tll, ZCDTU^V 

v-cffcti, -gp^:y7-*%*L, tyv-i:--}ty-7 

[0032] m<r)m^^^^it-^mt lt^. t';^-?^ 
xm^^^zti>-^mx'hi. 

[0033] ±iBcOh'X-7U'f S Vimrtlb. N,N' 
-i^'7x-;i/y^yh';?.-7ix^ = h\ N.N'-7x-^yt' 

N,N'->''i^^'o's.^i^;M^'yb';^vk'f SH. N. 
W-^l^l^yyzX-^U^ 5 h\ N.N'->''7x-;l^;^;P*y 
t';^VU-f S h\ N,N'-Fy U-yt'VU^ S h\ N.N'-Jf 
v-yuyh'XVL'-f 5 N,N*-j;7x-;l/i^^'D^dE. 
^y\^x-7\^-{ S b\ N,N'->''^'on-i;7x-yM:?y 

t'xvi^-f s h\ -Jy 3.-)Vi^9n^^^y^x 
vu-f s F, N,N"-v7x-;py ^yt'xy^/uvi^-f 

5 F. N.N'-y7xr.;l/X— f;t/h';^;><f-;U-7U->f * 
F, N.N'->'*7x-;P;^;i^*yh';^^f-;P'7U>f 5 F. 
N,N'-xf-b-yh*;?.-7V-f 5 F, N,N'-'\#-tyf-U'yt' 

F^b^<?)ru;icyv-. w:h.(9t'x-7u-^sFfl:-^ 

ti''75y«i:<07*l';Ky-?-*}J:V^r~y y • iti)^? 
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[ 0 0 3 4 ] s 7t , ±ticox^^ '^msi^rm^^ t , 

t'7x y-;l^tJj:y-5-02,2' ,3,3' ,5.5' aw^fti*^ 
Mi>J:0f^O2,3,5GL(0V^-fil*^oJ.:Lh5:>'NoyyS 

U;?.-4-(t V-u^i^7 3.=.)V)?ify^ i,i,2,2-rn7 
X (4- 1 H ndf 7 X -lV)x.if ymcnzmh S VHi3<i 

rsy7xy-;i/, iii-rsy7xy-yu. 4-TSy-in- 

^'WV'-yl-, 6-r5y-ir^^V-;k 4,4'->''rSyx 
7x::^;M:J'>', 3,3'-vTSyi^'7x-;M:5'y, 4, 
4'-xr S y ^-'7 x-yPX— f/l', 3, 4' - vT S y x7 X 

:l;^x-x;K i.4-t'x(4-rsy 7xydf>')'<.yHf 
i.4-t'x(3-Tsy7xy=5fx)'^yHfy. i,3-t*;^ 

(4-TSy7x/dfi/)/<.y-t?y, l,3-b';^(3-T5y7 

xy^^-xy-fe'y, i,i-\z:x{A-r\jy s./^i^va. 

:z.)V)Tu)-<~V ^ P-7x-Wyxr$y. m-7x-l/y 

vTSy. 2,4-h/i'xyi;rsy. 2,6-h;i/xyi''rs 
y> p-^yyi^y^-'Tsy. n-^^ri^y u-yi^'rsy. i. 
4-v:?DA.df-9-y-t'x(yf-;PT5y), 5-rsy-i- 

(4'-7Sy7x:::;W-1.3,3-hy;><f-/P-Yy:J^y. 6-7 
S y-l-(4' -T S / 7 x -1 , 3, 3- h y ^ f-;l^>f y rJ^ 

Smt. nf:t^iy§iMMm. r^7:J';UB?, >fV7:5';P 
ifi^^)@^;er;P;Kyil*»/i>K»$fi|. ^y i^>;;l.x;^ 
T/i-*{b^tt, 5,5->''yf';p • h^yh^ymt^^im 
$iil,h^yh.^y^x;Kdfi/ffii§. 2.2-h'x(3.4-x 

OA.:^- j^;!^) TP^ty , 2, 2-h'X [4-(2, 3-X 
;K^>'roe;l^)v^'n's^j^;l/)7'oy'?y. fc':::.;!^^'^' 
a's^-feyi'':t^-tf-^ h\ 3,4-x.-Kdfv'>-i?oA.dry;L' 
y •^;l'-3,4-xrff^>-i^:? a'\4fl^y;<f;l/;J<^ i^l^- h 
^«IIIS!l*X;K=^S^ffl|fi, ^Oflfi, hy:/yi^y;wv 
yrjf i^-h, 2,4,6-hy/y$^H=3?-i'-s-h yri^'y 

[0 0 3 5] tfz. ±mmmmiz. ^ix-^ftim 
^'T-i^'y, ^#j)ir5y, 7xy-;i^y.-j<9'y^'ffi 
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i^tii. ^#siT 5 y t LT ti:Biria£0^«)^>''T s y*^ 

-?-ixm*tJS-ri.^^<?37-^;Ky '7-<DfBX'mm^'¥(>z 
[0036] mmmm^m^i. sm^*^ ^<t t 

m&^^hZtH^Tth, Zff)i:o^j:fmbLX. N,N- 

yyf-/i^r-yy, hyxf-i^yi^rsy. hy-n-7' 
^]V7^ym<r>riym. 2-;^^;M 5yy-;w. 2-x 

^)]^^)^^)v>{ ^r^/-ivm<^^ %yv-)m. 7x 

WiWyy. 7ooj/;w^y^c7)7xy-;i^ 
a. ■t7Tyi!3>'NVi^h. xrryyi^ij. -^v^ym. 
*^'^;H!«, ^r^^^/ntffiis. ^^yT-^v-h 

:.fi(=<Dmii. mkhL<^izmj±<^^^'^h^x' 
{i&mt^ztifix'^h, 

[0037] ±ieiofflfig«. 'j^w\zmtxmmi it 
m\(.-m ■ mky ^ y-i-tts) . mmm^^^mm 

A. Hi?{kry^^y. ^^vy. zMit^^y. mit 

518, ^-:it(yyy y9. ;Kyx^^ 

x^y^hmm. ryivtm. ijyxim. ^yxr-m 
ttiii-miiitmif . 

[00 38] CiK^SrfflV^/i^^ti, 

mm. mmi m^mmmm(7)m^mmmmzm\'^ 

t^tlh. ^liZ. i^T*-h*J>I.VHiX;K^i/«sS-#a 

y ri^/, ^or y rx^y^mt^^fcnmmmmm 

[00 39] 

^mtmzii^lSLiiii^. 

[0040] (Mmm\) 

OSfftRJSStCCuCl 1.3g(0.013 iDol), if-n-:fi-)V7 
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$y79.5g (0.62 mol) . ^^;l/X^;P^hy 600gS: 

2,2' ,3.3' ,5,5' -'\#-9-^-f;l/-a,l' -h'7xn;H- 
4,4' -i'':t-;W1.8g (O.I61D0I) fcZ.e-i-'V^/l/^x 

/-;K0t;WJt*l:4) *2 L/minO^iOv'NVy y^f^ 

MES^«l^^fV^. 111.4gS:#>i. i<Ot,<^cOjg:Ti%# 

f^^aiL. :?Da>-r>'(0.129n»l)(?)^-fl:^f-b>-J§}g 
S:200lIllfta^?t^ -eot*. S)'^>*'t«^^^;l/Xf-;Pir 
hy250gt: J 50.0g(*l!ao.086iDol)fc h yx-f;P 
T S y 13. lg(0. 129mol } L/^rf M^?STJi4*> 

7t^?S*>'c>il^t;^f-l'yfcJ:t/f^f-;l^xf-;|/^h>-|:® 
S4.(cmE|gJ^S:tTt\ i^r*-hmigSr# 
, # ^>iX7t t Oti . 1 mj^mz J: 0 7 X y -;Mt*K 
»0®lRf-^' (3600cm-l)*iM«L.. vT^^- hSi* 
<^«IRe-^'(2250cii-l)*<fgiiUtl^l.ii:*>/9. lOOj; 

hfrlOOSEtcWL, 3^■:5'^;^B?^.lgS2:^B;t•C. 160X: 
• m, ■ m^L. 230-CT-3^^fliS-ffV\ W!C 

Os A'yxm^i&mt^2A2;cx'h'vfz, tt:. ighzt-ct) 

IS«*{i2.73. ^«iE«<i0.0061*5#4>*i;t, 

[004 1] (mm) 

2i-«gppE5ryd'-?-*c7)S}£ 

(rmkROmiZCijCl 1.3g (0.013 mol), *;-n-7'f-;ur 
5:^79.5g (0.62 mol) . ;;<f-;^xf-;l^^rhy 600 gSr 

a^!^. Rmm^'azxmwim\ hht^tubm 
g(^^i-;vx.i-jV'ir h yizmm^itt^2m<Dy 3^y-)i' 

2,2' ,3,3' ,5,5' -^^r-9-^-^;l/-(l,l' -h'7x-;W- 
4,4' -i^'^-;l'41.8g (O.I51D0I) i:2,6-i^';<f-;U7x 
y-;U56.7g (0.46 mol) i:2,3,6-hy;<^/l^7x/- 

;i'2i.ig (o.i6moi) ff)^^m&(mmmTm^iii2 
m(07 xy-)Uttm^i9)x^^tium^y x/->u 



«Ot;l'ifc^l:4)$-2 L/minW^eO^Wy yi/S-trV^iSr 
*5^>120^MfCjSTL. §^>tSm7fB03i-|S« 2L 
/inin<7)S^<7)A-7'y y/$r«|tt^*-%fKt!f$-ff-5/c, ^ 

3mmm'i7-^tztk. ^y^myiix-mmn-^t:, n 
(>iimmi:i^<yi^u^ ^s'-x-mmi. ^^iz^^m 
iii.9g;&#Jt. zff)i,(7)<7)^^m^mim 

0. ««Tfe;^i^Ml350, *^aift*i520T*r>/^. 
(laT^cO^SI^ raj tiet. ) 

JiJI^S. iasit, ^igT^i4oov^7tR;BSS-l01C* 

X'i^mi. i'uui^7y(.o.u4Mo\)<7)i^it^i-i'ymm 

S:200ml•tta^;^c^ -ecof*, S)^j!)>ti6^^;l'X^;l^ir 
h V250gfc: M J 50.0g(^l«i!«0.096Bol) t h yx■?■;^ 

r S >'14.6g(0. 144mol) 5r}g|gLJ^CJ§?S^ jgT?i4*^ 

<5 , Ki5iSoiaK*no*cjaTfc^ Sid teo^Htr « 
TL. ^i^izmmmwmmifi:^-^^:. ^m. 

0. lNc7)jgS7j<?MT3|s]^?t i: ^ yfy^miX'<7)yiim^ 

$'3tMEESaiS:tTV>, i^r:*.-b*50.8g?:# 
#^>iiJtt<7){i. lR«0^Wci:'9 7xy-;H4*i! 
aco©lRe-:5'(3600cm-l)*iMMU. i^r^^-hS4* 
c?)iRlRt:- (2250cm-l) UT (-^l. ^ i: *»^> , 100% 

mmm^mmmttz. zc^i:o^zm(:>tit:i^r:^^- 
hmoomznt, :t^i-)umio.imi}aix, mc 
x-mm -m^-fmL. 230'cx'3^mmiti'H^\ mit 

:(fyXm^^^^VCX'h^ti. ttz. IGHzTO 
^«$fi2.70. IMiE«{i0.0053*«#^>n3t. 

[0 04 2] (mmm) 

tmmm. m.n. m.^mxv. t^tmn-:>\,^fz2L 

<^)«!^RJt5SJCCuBr2 2.7g(0.012 mol), */-n-7'f-;l/ 
rS>'70.7g (0.55 mol) , > f-;l/X-?-;Uy b y 600g 
Srtta^^^, RlGiaS40-C<CT}W$-ffV\ S)^.*>ti>660 
0 g <o;< ^;px^/p^ h yizmm^-tfz2m<7) 7 X y 
2,2' ,3,3' ,5,5' -^^■9-;<f-;P-[l.l' -t'7x:i;l')- 
4,4' -i^':t-;l/55.7g (0.21mol) fc2,6->'V^;U7x 
/-;P50.4g (0.41 mol) £0ii^j§?S()iji^(8)-C^$ 
til2mcoy X y-;Pi:flUi^(9)T^SfiSlffiiJ57 X 
y-;PO^;;PJt$l:2)Sr2 L/mincO^WNVj y^5r 

^T<'^^*^'^>l2o^*>^n^rFL. $^>{c}rF*i7f*6o^ 
•0/0. c:fLt=x^uy»/rsyHif|gr*3Ri::»-hy'> 
mw.x'3mmr¥i:n-^rcik. ^ ^fy^m^x-mm'ii 
«E«a»&ffv\ loo.3gS:^l3t. 
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-ytz. (laTClOiaiigS: r^Nj tig-t, ) 

m^m.. aSlt. jrFil4i7)ov^f>:Kf5tlSrlOO-C^ 
•WSL. Onj 40g(;»|<stao.l29iiol)txt^'ont 

H'Jy36o.og^fta^7t^ -e^^Jt^. $)^>*^ty)x:?y- 

;P250g{C-f h U AX J/ HIO. 5g(0. ISSmol) 

f(|<7)xti?DnhK'J>'$-S*U. S^,{i«ffi9a!lS:ff 
V^. x*rdfj^#:45.9g$r#fc. 4>*i!tti^{i. IRtfO^ 
Wei "5 7 X y-;MfoKK«0(RIRt^-:^' (SeOOcm-DO 
mkt , § A>{CNMR<Ot}J-^fc<J: 0 'J J^/l'X-T/l.i 

;:<7)J: 3 Wt<c>^i.3tx,-Kdri<'ftioogp{cstL. i-'^yj;^ 

m.-mL. 180'CT'10B*^g^^:S:^TV^. ?g-(b!H!lSrf# 
f^. :Lm.\\Mt. iiWtt9Pttc^S!l«(DMA) J: 0. ^7 

2.75. ^1Ij]^i0.0140*i#<?>iiyt. 

[0043] mwm 

Mf^iB. ia«it. ^»A«. t^*«eioov^ys2L 

cOllftRl£^{CCuCl l.lg(O.Ollmol). i''-n-7'^;UT 
S>66.3g (O.Sliol) , V)VX.V 500g $-fi:ji;^i. S[Jl; 
iaK40r{C t «r# 2rff V \ h^fi' MOO %(r)y>-9J- 

Mzmm^tf:2m<r>'y x.j-)vi,2' ,3.3' .5,5' 

^■»f;><^;P-[l,l' -t'7x:::;U)-4,4' -Vi!-)V7S).<i% 
(0.077inol) t2,6-^';<f-;l^7xy-;P75.6g (0.62ii» 

1) <os^!SJS(«3i5s:(8)t^$ns2fflii^7xy-;wt 

tiji^(9)T'^$ixSHi£7)7 X /-;PiO^;l^Jt^l:8) & 
TL. ?'ofcfflT*IT«30^S. 2 Vmxm^'m'^'^ 

±L;t. -eof^. lM«7)Jgg?*j§iST'3Ilia?f$:^t-:>y'>: 
Si. ^fTj-ym^K-C^^^to^c, ff'oiiit^iK^xy'? 
.•KM^'-TlftfilL. 703!<Oh;Wxy}t?SfcL/i (KIT 



i^ftm620. S*T*^^i^Jl2180. *i!«i»*i810-C 

yi50gjc r-j 71.4g(*»ao.062iiiol)i:r'Jyl^7"aY 
>f H14.9g(0.123»ol)i:Sr^j»L^JSJRi:. Wn^WC 
:>-hy'>AJ§ai20inlH±a^. $^>«Cffi^?»Mt 
L-C^yj^Vl/h iJ-n-7'f-;Pry^-'>A7'D-7-^ h'2.2 
g(0.0062niol)S-^jDt. ^^(^W^^Vs-ifz. ^<r> 
0.1NiOJSig*^-C3[ll?ft»i:>f*y3^T<7)* 

^ffV\ T'J/HtSl.SgS-ff^. IR<0 

J; 0 7 X y-;H47kKS<7)©iRtr-^' (seoocm-i) 

\zMt6titLr'))VW.^mQ,xmk • • 230 
i)Wfi&3ittosy«(DMA)j;o, ;^r7;^!ls»^a^52l6•c•e 

h-^tz, ttz. IGHzf C7)|»«**i2.67. KliEgfaO.OO 

35*<#^>ilfc, 

[0044] (immi)^m±mco\zy x-m 

x;K=Jf ^ffllii'C*l.3. 3' . 5. 5' -r h 9^ r - 1' 

7 X -4A'-^Ui^ ^VPx-rM0O^{C*t L . 1-^ 
yi^';P-2-;^^;l^-f $^y-;P3§P$-}!iD;iT. ISOrT"^ 

$Ji3.06. IS«jE«{i0.030*»'f#<oa/^. 

[00451 (imm)^mi^it±mco*ji^'?u^> 

m^TCXh-ofz, tfc. lGHzX'<Ogim${i2.90. Sim 
Eit{i0.02Wff^,^l;^c. 
[0046] l£it<Di^mmUztbif>i:i, 

mi) 





^lii^ 1 


nmm2 




^n^4 


it^S^I 


tt^m2 


ismm (1GHz) 


2.73 


2.70 


2.75 


2.67 


3.06 


2.90 


GIQiriS(IGHz) 


0.0061 


0.00S3 


0.0140 


0.0035 


0.030 


0.020 


Tg(DMA) /"e 


242 


2S1 


19/ 


216 


133 


182 



[0047] 



x y-;i/*l.i»^{i2.3.6- h Up<f■;^7 X /-;k<)^/i,i5rl) 
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7 x~\^yx-Tji'mmi:Hmiti^mi\:^i}^m tt2:t)Ox;K^5^i:itKL-ct>. ^(^^iz&miK 



{T2)%m^ * F^-M^) 4J005 AA26 BDOO BD03 BD05 



